Response of the ke test to NCI/NTP-screened chemicals. III. Complementary value of ke in screening for carcinogens.
The value of using a physico-chemical carcinogen-screening test, the ke test, in conjunction with the Salmonella typhimurium/microsome assay (the Ames test) and/or structural alerts of reactivity (the S/A test), is analyzed on the basis of the response of the three tests to 171 chemicals of known rodent carcinogenicity. The Ames test is widely used to screen chemicals for potential carcinogenicity; however, its relatively low sensitivity (proportion of true positives among carcinogens tested) has prompted a search for complementary tests that increase sensitivity without an unacceptable decrease in specificity (proportion of true negatives among non-carcinogens tested). The S/A test is a structural analysis based on recognition of chemicals groups likely to react with DNA. The S/A test does not complement the Ames test well, because of the high similarity of responses (dependence) between these two tests. The ke test measures the affinity of a test chemical for electrons, and has a sensitivity and specificity comparable to the Ames test. The ke test is shown in this work to complement both the Ames test and the S/A test. Addition of the ke test to either the Ames test or the S/A test results in a substantial decrease in false negatives and an approximately equal increase in false positives, which is a trade-off that would be desirable in all but the least risk averse situations. The S/A and ke battery has a sensitivity of > 0.9, and could be applied to untested chemicals without any biological testing. In view of these observations, it is proposed that the ke test be considered in developing future strategies to optimize the screening of potential carcinogens in the most cost-effective manner.